
 

 
 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
 REGION IX 
 75 Hawthorne Street 
 San Francisco, CA  94105 
 
 
 
April 25, 2002 
 
Mr. Anthony Wong  
AFBCA/DM 
3411 Olson Street, Room 105     
McClellan, CA 95652 
 
Re: Annual Basewide GW Monitoring Report OUs 1-3 dtd March 2002 
 
Dear Mr.Wong: 

 
This letter provides EPA comments to the subject report.  We appreciate the significant 
improvement of the document=s overall quality, and the honest evaluations of the OU sites 
reflected in the document. Although we concur with a temporary shutdown of the OU1 pump 
and treat (PAT) system to measure potentiometric surface under stable conditions, we would also 
like to know your proposed shutdown time frame.  The OU1 PAT system has historically lacked 
a sound plan for effective management of the system.  Accordingly, we recommend an overall 
management plan be developed for OU1 after the conceptual site model (CSM) is completed.  
The plan should include the following as a minimum: 
 
-  Basic components of the PAT system (water extraction, treatment, discharge alternatives, 
etc.). 
-  Short and long term goals (must contain measurable performance standards) 
-  Exit strategy 
-  Evaluating cost effectiveness (lowering life cycle costs, etc) 
-  Evaluating restoration and success/closure according to EPA/600/R-94/123 guidance; 
Methods for Monitoring Pump-and-Treat Performance, Chapter 4, dated June 1994. 
 
The CSM should be fluid, evolve with time, and revised routinely with the 5-year review effort 
to reflect additional data available.  The goals of the PAT system must be appropriate to the 
CSM.  A strategy planning meeting may be the best method to jump start the PAT management 
plan.     
 
I have also reviewed Techlaw=s comments and am forwarding them to you by the attached as 
part of EPA=s official comments.   Request your future comment responses to all documents to 
cite Techlaw=s comments as EPA or EPA=s consultant comments since the public and  future 
managers may not be able to readily identify with ATechlaw@ comments. 
 
 
 



 
 
 
If you have any questions, please call me at 415.972.3193. 
 

 
 

Sincerely, 
 

  
 

James Chang 
Remedial Project Manager     

 
Attachment:  Techlaw=s Comments 
 
cc: 
 
Mr. Jehiel Cass 
California Regional Water Quality Control Board 
Lahontan Regional Office 
15428 Civic Drive, Suite 100 
Victorville, CA 92392 
 
Mr. Calvin Cox 
TN&A 
March AFBCA/DD (George AFB) 
3430 Bundy Ave., Bldg. 3408 
March ARB, CA 92518-1504 
 
Mr. Melih Ozbilgin 
Montgomery Watson Harza 
1340 Treat Blvd., Suite 300     
Walnut Creek, CA 94596 
 
Mr. Gilbert Dimidjian 
Montgomery Watson Harza 
1340 Treat Blvd., Suite 300     
Walnut Creek, CA 94596 
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April 22, 2002 

Mr. James Chang (SFD-8-1)         
U.S. Environmental Protection Agency  
Region 9 
75 Hawthorne Street 
San Francisco, CA 94105      

 
Subject: Contract No. 68-W-98-0220 / WA No. 220-11-09WQ  

George/Norton Air Force Base Work Assignment,  
Review of 2001 Annual Basewide Groundwater Monitoring Report 
Operable Units 1, 2 and 3, George AFB, March 2002. 

 
Dear Mr. Chang, 
 
Enclosed please find TechLaw=s review of 2001 Annual Basewide Groundwater Monitoring 
Report Operable Units 1, 2 and 3, George AFB, March 22, 2002 (the Report). 
 
The Report presents the results of four groundwater monitoring events from December 2000 to 
October 2001 and includes the results from both the Focused Monitoring and the Process 
Monitoring Programs, as required by EPA. The Report is much improved from past reports in 
that it provides not only the groundwater monitoring results but an interpretation of the data and 
identifies data gaps. The manner in which the Report is put together highlights points requiring 
further input from the Remedial Project Managers and provides necessary information to assist 
the regulatory agencies in decision making. To assist in furthering this dialogue, TechLaw has 
summarized interpretations included in the text of the Report as well as information requiring 
further input from the Regulatory Agencies. Followed by general and specific comments. 
 
SUMMARY OF SIGNIFICANT FINDINGS: 
 
1. Water Table Mound - December 2000, approximately 18 months after shutdown of five 

lower aquifer extraction wells, a water table mound approximately one foot higher than 
the surrounding groundwater was in the area of wells NZ-78, OW-4, and LW-1. A 
smaller mound was near well LW-4, reflecting recharge from the nearby VWRA ponds.  
(Section 3.1 Groundwater Elevation Data, Page 3-1) 

 
 
2. Upper Aquifer TCE Contamination - TCE contamination detected in NZ-94 and 96 

indicates the persistence of a secondary plume, south of the new percolation ponds. 
(Section 4.2.1 Upper Aquifer, Page 4-4) 

 
3. Lower Aquifer TCE Contamination- April 2001 data indicates two distinct areas of 

TCE contamination, near NZ-73 and southeast to include NZ-70 and northeast of the 
flight line in NZ-84.(Section 4.2.2 Lower Aquifer, Page 4-4)  

  
4. OU-2 Free Product - In April 2001, the free product beneath the flight line area appears 

to be concentrated in five distinct areas. (Section 4.3.1 Free Product Thickness, Page 4-6) 
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5. OU-2 Evaluation of Natural Attenuation - Parameters for evaluating petroleum 

hydrocarbon and BTEX natural attenuation were measured in groundwater samples from 
 47 monitoring wells in April 2001 and from 57 wells in October 2001. Nine wells based 
on their locations upgradient of the plume were designated background. Dissolved 
Oxygen (DO), Iron (II), hydrogen sulfide, methane, alkalinity, and redox potential were 
measured to evaluate natural attenuation. The Report concludes that samples collected 
from the plumes and downgradient monitoring wells as compared to background 
monitoring wells for both April and October 2001 provides evidence of favorable 
conditions for biological natural attenuation. ( Appendix G Biological Natural 
Attenuation Assessment for OU 2 and OU 3 Site OT-51, Page G-1) 

 
6. OU-3 - DP-03 and DP-04 - Installation of additional wells is planned for 2002 to provide 

more representative data for the development of Water Quality Protection Standards 
(WQPSs). (Section 4.4.1 DP-03 and DP-04, Page 4-9) 

 
7. OU-3 - LF-14 - Installation of additional wells is planned for 2002 to provide more 

representative data for the development of Water Quality Protection Standards (WQPSs). 
(Section 4.4.2 LF-14, Page 4-10)  NZ-58 contained TDS at 591 mg/L greater than the 
500 mg/L Maximum Concentration Limit (MCL). This well has contained TDS in excess 
of the MCL since April 1999. 

 
8. OU-3 - LF-12 - NZ-60 and NZ- 59 contained TDS greater than the 500 mg/L Maximum 

Concentration Limit (MCL). NZ-60 has contained TDS in excess of the MCL since April 
1999. (Section 6.4.3 LF-12, Page 6-11)  

 
9. OT-51 - Benzene was detected in April 2001 from MW-1-OU3 at 82.5 ug/L with exceeds 

the MCL of 1 ug/L. Benzene was not previously detected in this well. (Section 4.4.6 Site 
OT-51, Page 4-14) These data gaps should be addressed. Additionally, the extent of 
benzene in groundwater is not yet defined indicating the necessity of a revision to the 
remedy at OT-51. (Section 7.4.6 Site OT-51, Page 7-13) 

10. OT-69 TCE Contamination - OT-69 - TCE contamination exceeding MCLs is identified 
in three distinct areas, near MW-72; MW-28 and MW-46. Additionally, PCE 
contamination in the vicinity of MW-39 and MW-14 exceeds the MCL and has not been 
defined on its west side. (Section 4.4.7.2 PCE, Page 4-14) TCE has not been defined on 
the northern side of Site OT-69. ( Section 4.4.7.1 TCE, Page 4-14) The extent of TCE 
and PCE contamination in Site OT-69 is not yet defined and there may be a continuing 
source of contamination in the vadose zone. ( Section 7.4.7 Site OT-69, Page 7-13) 

 
11. Pesticide AOC - The extent of dieldrin in groundwater has not yet been defined. 

Maximum concentration of dieldrin was 0.091 ug/L in sample NZ-66.(Section 4.5 
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Pesticide AOC Results, Page 4-15) More information needed related to whether or not 
LF-39 is a source of dieldrin to groundwater. 

 
12. Vertical Gradients - Vertical gradient information for the lower aquifer is not available 

because wells screened in the lower aquifer are not paired. (Section 7.1 Groundwater 
Elevations, Page 7-1) This is a data gap. 

 
13. Increasing TCE concentrations - TCE concentrations in the following wells in both upper 

and lower aquifers was found to be increasing according to Mann-Kendall Trend Tests: 
NZ-41, NZ-27, NZ-11, NZ-67, NZ-83, NZ-56, NZ-55, NZ-56, NZ-82, FT-01, FT-03, 
FT-05, NZ-31, NZ-32, and NZ-36. Upper Aquifer OU 1 wells shows increasing trends in 
data from NZ-82, NZ-83, NZ-55 and NZ-56 along with decreasing trends upgradient, 
Asuggesting significant TCE contamination may be migrating eastward instead of north 
and northeastward. This could result in future significant Upper and Lower Aquifer TCE 
contamination beyond the capture zone of the existing extraction well network. ( Section 
7.2.1 TCE Trend Analysis, Pages 7-4 and 7-5 and Table 7-3) 

 
14. Data Gap Well Results - 93.4 ug/L TCE was found in new data gap well NZ 104 found 

indicating that the eastern boundary of the TCE plume is not well defined. Also this data 
point indicates that the lower aquifer TCE contamination previously show in figures as 
two distinct plumes is actually present in one continuous plume. (Section 7.2.1 TCE 
Trend Analysis, Page 7-4) 

 
15. TCE Mass Estimates - TCE mass estimates have increased from the original estimates 

based on new information. As of October 2001, an estimated mass of 1,360 pounds of 
TCE remains in the Upper Aquifer and 143 pounds remains in the Lower Aquifer. The 
estimates are higher than previous estimates because of the additional information 
provided by the Data Gap Wells NZ-101 through NZ-105, NZ93, NZ-98 and NZ-99. 
(Section 7.2.4 Estimates of Remaining TCE Mas, Page 7-7)  As of September 2001 the 
OU 1 TCE extraction and treatment system has removed 172 pounds TCE and 1.35 
billion gallons of groundwater or 20 pounds of TCE removed per year. At the current rate 
the estimated remaining mass of TCE will require 80 to 90 years to remove. ( Section 
7.2.5 Estimate of TCE Mass Removed, Page 7-8) 

 
16. Report Recommendations: 
 

OU 1 
a. An optimization study to evaluate effluent discharge location options. 
b. Until the optimization study is complete, continued incremental increases in the 

Upper Aquifer extraction rates near the edge of the aquitard to minimize TCE 
migration to the Lower aquifer and maximize Upper Aquifer mass removal. 
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c. Installation of at least two monitoring wells east and downgradient of NZ-104 to 
define the plume to the east and evaluate whether another extraction well is 
necessary in this area. 

 
Groundwater Extraction System Performance 
d. Assessment of alternate groundwater extraction strategies including ways to 

reduce horizontal and vertical gradients away from the current extraction wells 
network=s capture zone, as well as ways to expand the extraction well network. 
Specifically, the evaluation should consider the number and locations of 
extraction wells relative to the edge of the Upper Aquifer and include a temporary 
shut down of the OU 1 extraction and treatment system. 

OU 2 
e. Continue operation of the remedial systems until a preferred remedy is selected 

for OU 2. 
f. Implement planned 2002 investigation to install six additional monitoring wells to 

define the areal extent of contamination near MW-63 and fill data gaps. 
g. Assess possible MTBE sources. 

 
OU 3 
h. The RPM group determine whether TDS results that exceed MCLs are releases at 

LF-12 and LF-14. 
i. Install up to seven new Lower Aquifer groundwater monitoring wells so that 

appropriately representative background and compliance wells may be obtained 
to develop WQPSs. 

j. Some of the groundwater monitoring wells installed during the 2000 and 2001 
data gap investigations are recommended to be used as background and 
compliance wells. Specifically, Lower Aquifer NZ-84 (background for DP-03 and 
DP-04); NZ-85 and NZ-86 are recommended as compliance wells for DP-03 and 
DP-04 and LF-14.  NZ-62 is recommended as a compliance well for LF-12. 
Additionally, the wells previously recommended in the Draft Final WQPS Report 
should also be added. 

 
Southeast Disposal Area 
k. Continue monitoring to verify that there has been no release of contamination. 
l. Finalize WQPS to confirm procedures for future development of WQPS for other 

landfills. 
 

Site FT-91a  
m. Continue monitoring TCE concentration and trends. Also, continue monitoring to 

verify that soil TPH contamination has not impacted groundwater.   
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Site OT-51 
n. Installation of up to four groundwater monitoring wells to better define the extent 

of benzene contamination. 
o. After further investigation and continued monitoring at the site, the RPM group 

should consider whether re-evaluation of the site remedy is necessary. 
 

OT-69 
p. Installation of additional groundwater monitoring wells, especially near MW-49 

(as planned for 2002) to better define the extent of contamination and to 
investigate possible sources. 

 
Pesticide Area of Concern 
q. Implement second phase of pesticide investigation (as proposed for 2002) to 

better define the nature of dieldrin contamination. 
 
This review is being forwarded to you through electronic mail (via Internet) in WordPerfect7 
Version 8.0.  A hard copy of the evaluation will also be submitted with this cover letter. 
 
 
 
 
 
 
 
 
 
 
 
 
Thank you for the opportunity to provide U. S. EPA with technical services at George Air Force 
Base.  Should you have any questions, please call the Site Manager, Bill Mabey at (415) 
281-8730, extension 24. 

 
 
Sincerely,  

 
 
 
Indira Balkissoon, 
Regional Manager 
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copy to: Angela Commisso, Region 9 w/o attachment 
P. Brown-Derocher, Central Files 
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GEORGE AIR FORCE BASE 

Victorville, California 
 
 
 

Review of 2001 Annual Basewide Groundwater Monitoring Report 
Operable Units 1, 2 and 3, George AFB,  

March 2002. 
 
 
 

Submitted to: 
 
 
 

Mr. James Chang 
EPA Work Assignment Manager 

U.S. Environmental Protection Agency 
Region IX (SFD-8-1) 
75 Hawthorne Street 

San Francisco, CA 94105 
 
 
 

Prepared by: 
 

TechLaw, Inc. 
90 New Montgomery, Suite 1010 
San Francisco, California 94105 
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  CA2570024453 
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     68-W-98-220 
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April 22, 2002 
 
 

Review of 2001 Annual Basewide Groundwater Monitoring Report 
Operable Units 1, 2 and 3, George AFB,  

March 2002. 
 

GENERAL COMMENTS 
 
1. The 2001 Annual Basewide Groundwater Monitoring Report Operable Units 1, 2 and 3, 

George AFB, March 2002 (the Report ) includes the results from both the Focused 
Monitoring and the Process Monitoring Programs, as requested by EPA.  The Report 
also includes a more comprehensive evaluation of the data, data gaps and the status of the 
groundwater monitoring and groundwater remediation at the site. The manner in which 
the Report is put together highlights points requiring further input from the Remedial 
Project Managers (RPMs) and provides necessary information for future discussions 
necessary to evaluate the remedial progress at the site. It is suggested that information 
requiring further input from the RPMs be summarized in order of priority and included in 
the meeting agenda for the next Base Closure Team meeting. 

 
2. The existing maps of groundwater elevations do not adequately show the influences of 

the existing extraction wells. Additionally, there is no discussion in the Report which 
evaluates the capture zones of the extraction wells within the existing groundwater 
extraction system. Please provide maps and a discussion of the capture zones in the text. 

 
3. Appendix B Well Purging Logs appears to have been inadvertently omitted from 

TechLaw=s copy of the Report. 
 
SPECIFIC COMMENTS 
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4. Table 1-2 Well Information Summary: The information for well depths and screened 

intervals provided is in feet below ground surface. It would be helpful if this information 
was provided in feet mean sea level. In future reports please summarize this information 
in mean sea level as well as feet below ground surface. 

 
5. Section 2.1 Project Objectives, Page 2-1: It is unclear from the text if demolition includes 

the removal of the STP ponds and associated soils thereby preventing possible nitrate 
mobilization. The text states that Athe STP ponds are tentatively scheduled for demolition 
and are no longer considered a possible discharge point for treated effluent.@ Please 
revise the text to clarify the meaning of demolition and provide assurances that 
demolition of the STP ponds will remove any threat of mobilizing nitrate. 

 
6. Section 2.2.1.4 Monitoring Well Conditions, Page 2-5: The text states that monitoring 

wells SZ-12 and NZ-72 could not be redeveloped and are recommended for abandonment 
and replacement. The replacement of both wells appears to be warranted. Please make a 
formal request regarding the proposed implementation of this work for regulatory agency 
authorization and include in the discussions at the next Base Closure Team meeting. 

 
7. Table 2-6 Summary of Field Parameters December 2000 Focused Monitoring: Several 

field parameters listed in this table appear to be insistent with the data from other wells 
and sampling events and should be discussed further in the text. For example, Dissolved 
Oxygen (DO) results in the December 2000 focused monitoring event differ from the 
results of the April and July focused monitoring events. DO in both the NZ-76 and 
NZ-77 is 0 mg/L while the DO in April and July for these wells is 1.39 mg/L and 1.74 
mg/L and 2.39 mg/L and 2.41 Mg/L, respectively. Additionally, several wells in the 
various sampling rounds had high turbidity (NTU) i.e. MW-38,  34 NTU; MW-72 667 
NTU; and MW-9, 408 NTU during the April 2001 sampling event. High NTU was 
reported also in October 2001 for MW-01-OU3, 60 NTU; NZ105, 999 NTU; NZ-64, 999 
NTU; and NZ-59, 64 NTU. Please explain why the field conditions which existed during 
sampling which caused these results to vary and discuss any impacts these field 
parameter results may have on the contaminant of concern (COC) analytical data or 
impact interpretation of the analytical results.  

 
8. Appendix G Biological Natural Attenuation Assessment for OU 2 and OU 3 Site 

OT-51, page G-1: It is unclear from the text which monitoring wells were designated 
background, in plume and downgradient. Please specify in the text which wells were 
evaluated for this purpose. Also, it would be helpful if the results compiled into a 
summary table. 

 
9. Sections 4.4.2 LF-14 and 4.4.3 LF-12, Pages 4-10 and 4-11: There is a discrepancy 

between the TDS units used in the text and the units in Table 4-9 and 4-11. The text 
reports microgram per liter while the tables report milligrams per liter. Please correct this 
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discrepancy in the text. 
 
10. Section 4.4.4 Southeast Disposal Area, Page 4-12: Evaluation of this area indicates that 

no adequate downgradient well exists.  The downgradient monitoring wells designated 
on Figure 4-14 are not located directly downgradient and are over 800 feet away. At a 
minimum a monitoring well should be located directly downgradient of the site. The 
Report recommends that the SZ-12 monitoring well be replaced since it could not be 
adequately redeveloped. Please make a formal request to the regulatory agencies 
regarding the replacement of this monitoring well directly downgradient of the site and 
include this request in the agenda of the next Base Closure Team (BCT) for discussion. 

 
11. Section 7.2.1 TCE Trend Analysis, Page 7-4: TCE was not detected in data gap 

monitoring well NZ-98 during the October 2001 sampling event. This well is located 
near NZ-39 which had 145 ug/L TCE. Please discuss in the text possible reasons for the 
ND in NZ-98. 

  
 
12. Section 8.1.1.2 Recommendations, Page 8-2: The Report recommends that the existing 

groundwater extraction system be incrementally increased near the edge of the aquitard 
to minimize TCE migration to the Lower Aquifer and to maximize TCE mass removal. 
However, it is unclear how this can be accomplished with the current extraction well 
network which appears to only address contamination migrating to the north. 
Additionally, re-injection to the new percolation ponds enhances the gradient to the 
north, northeast and east. Please consider evaluating effluent discharge location options 
as well as the need for additional extraction well locations to capture mass and control 
migration to the northeast and east prior to incrementally increasing the existing 
groundwater extraction system. 

 
13. Section 8.3.3.2 Recommendation, Page 8-8: The second bulleted recommendation is 

unclear. Please explain how the recommendation in Section 8.1.1.2 Aregarding 
hydrogeology and contaminant distribution, about reducing gradients directed away from 
the extraction well network=s capture zone@ will impact Site FT-19a. 
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